
26th, and ver light frost at Bilkcr city on the 13th. At ]cast Portlarid ]I& 
frost occurred Frosts occurred ill the moun- 
b i n  regions or along the foot hills from 12th to 17th ; they were light and no 
damage is reported. 

the 10th to 14t.h, inclusive. 

Frost in  July is unusual. 
The Weather Service,” Hen* *’ ’’ 

NOTES AND EXTRACTS. 

The month of July presented the usual nniount of electrical disturbances, 
hut the principal feature was the excessive and unprecedented heat during the 
latter half of the month. 

The mean tempernture was 7 8 O . 8 ,  considernbly tihove the ~iorninl, and the 
highest mean for many years. The rnininium was 6tio recorded on the Ist, nnd 
wns the highest July minimurn since 1883. ‘ h e  hot wnve which came about 

COINCIDENCE O F  SUN SPOTS WITH THUNDER-STORMS AND 
AURORAS. 

The following extriict is published in view of’the general in- 
terest in sunspot inve8tigations : 

As the result of the extended series of observations described, it hns been 
found in general that whenever groups of fnculz, with or without dark spots, 
are n penring h r  rotation or are burstin forth upon the earthward side of the 
sun tgere is nn immediate increase in tf under-fitornis in the lower latitudes, 
and probnbly of auroras in the higher latitudes. If, howwver the aurorn 
becomes visible nearer the equator at  such timea, there ie an imine&nte, thongh 
perhaps temporary, decrease in thunder-storms, ns though the aurora had 
taken their place. In short, the aurora and thunder storms np ear to hnve 
a common origin, and in certnin localities, a t  least, a reciprocnl refation to ench 
other. Instances have been noted nlso in which nn aurora in the United States 
has been coincident with unusual electrical Atorins in Europe, nnd vice 
versa. 

The relation between the various phenomena is such that if nn increuse of 
thunder-storms or auroras is noted, faculle comin into view by rotation or 
bursting forth elsewhere upon the sun may be lookej  for’ with confidence. On 
the other hand the a pearnnce II on the sun of bri ht  faculz betokens an im- 
mediate increme in t\e elcctricn?phenomeua atten!ing the storms which may 
he prevailing at  the time anywhere on the face of the earth, unless an aurora 
should intervene, a8 hes already been noted. 

In  general the disturbed solar nnd terrestrial conditions increase or diminish 
in like ratio. r h e  curious fact has been noted, however, that a single distur- 
bance occupying the-eun’s disc alone seems to have a more marked effect thnn 
a succession of such disturbnnce ns though variability of tension rather than 
the maintenance of high tension were most concerned in the production of the 
phenomena in question. Aside from this, nnd as a rule, however, there is an 
evident pro ortton between the extent of the disturbnnces on the sun and thobe 
on the cart!. Neither nuroras nor thunder-storms become univerral, but are 
distributed in accordance with laws which it is not noposed to discutlb at pres- 
ent. The point is that under known limitations an& in definite localities there 
is an incrense in these phenomena whenever the solar conditions are favorable, 
and no such increase has been noted at any other time. 

As is the case with nurorm and thunder-storrus, the disturbnnces of earth 
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over Alabama, Georgia, South Cnrolina, and northern Florida, a d  was at- 
tended by heavy rairls, with tornadoes, in Alnbamn, Georgia, and our sbte.  

Summary. 
Menn tenlperature for the state, 82O; highest temperature, 1100, a t  Chester, 

on the 18th; lowest temperature? G O O ,  at Spartanburg on the and 3d; range 
of temperature, GOO; greatest dnily range of tempernture, ago, at S artanburg, 
on the 1st; least daily range of temperature, 2O, at Newberry, on t t e  29th. 

Menu de th of rainfnll, 7.49 inches; greatefit monthly rainfall, 13.62 inches, 
at Blackvilfe; least monthly rainfall, 2.79 inches, at ,Jacksonborough; rentest 
daily rainfall, 9-70 inches nt ,Abbevi]le on the 30th; leaYt daily rainfat, trace 
(amount inappreciable), at Spartanburg and ~ b b ~ ~ i l l ~  on the lath, 

currents, known as rnngnetic Btornts, nre subject to liinitntions and do not pre- 
vail with eqnnl intensity at any one time over the entire surface of the globe. 

The forces manifest in thunder-storms and aurorns being of the charncter 
and having the origin thnt has been described. the question arises as to whether 
these force8 nre concerned also ill the productiou of the movements of the 
atmos here with which they are nssocinted. (By >I. A. Veeder, in The Elec- 
trical ko r ld ,  1‘01. X. KO. 9.) 

EFFECT O F  RAINFALL UPON TEMPERATURE O F  T R E  AIR. 
Prom Sntitrdny, July ltith, to Snndny, Jnly 24th (both inclusive) therc fell 

7.8 inches of rnin, as mewnred in a rain-gnu e at my residence on the Ridge- 
wood Road, hfnplewood, situated about one-gird up the slope of the Ornnge 
Mountain, and exnctly fourteen r n i h  duc west from New York City. There 
are 48,660 square feet on an ncre; sild 7.8 inches e uals 0.608 of n foot; 
43,660x0.608 equals 2G,484 cubic feet to the ncre. * * Sow it hns 
been determined by iiccurnte experiments thnt if we could put nll the heat 
Given out by the burning of twenty pounds of dry white pine into a cubic 
foot of water, it would convert the water entirely into vnpor, having the okdin- 
ar temperature (say 60°) of the air. 

\\%en vapor condenses into water, thc heat which kept i t  as vapor must evi- 
dently go out from it. As we had a 
fall of 90 484 cubic feet to the acre, it would require 20 x 26484, or 629,680 
pounds of) dry pine wood to send this mass of water again into vapor. A cord 
of dry white ine is said to weigh 1,868 pounds, and G20,G80 divided by 1,868 
give# 288 cor& as the quantity of pine wood required, in burning, to evapor- 
ate our recent raiufall on an ncre; and before that rain could fnll on the acre 
just ns much heat as is given out i n  the burning of 283 cor& of pine wood 
had to be lost to the vnpor and given out to the ntr nbove us. Should we be 
Bur rised that a fall of rnin (cscept it be very cold) rarely cools the air?  [A. 
hl. %byer, in Scientific American, V 0. 6, vol. Ivii.] 

The above estract will be of interest iri connectioir with the consideration 
of rainfall a 7  a modifier of hi rh sunitner temperatures. It ~bould be remem- 
bered that the heat libcrnted ?)y condensation is usunlly at qiiitc an elevetion 
above the earth surfacer nnd its iiifluence u on the ~urrounding air will gen- 
erally cause it to rise instead of falling to t f e  earth. At the snme time the 
rtratum of air next to the earth is being charged b .  vnpor produced from the 
rainfall conling in contact with the heated earth. ThiR eveporntion will cause 

The data gives us some curious figures. 

l e u t  monthly mnge of temperature, 26O, nt Wnynesborough ; inean dnily range 
of temperature, 1ljO.8 ; greatest daily rnnge of temperatiire, 820, on the 1st and 
lgth, nt Farmingdttle, and on the lath, nt Hohenwnld ; least dnily range of 
te1nPeratiIre, QO, on the 8tlt, at Itogersville, and on the 24th, at neech Grove ; 
mean of m i x h u m  temperntures, 98O.O; mean of minimum tcmperntures, 
660*8- 

Average nurnber of clear days, 11.3 ; average ;lumber of fair dnys, 11.6 ; 
average number of cloudy days, 8.2 ; average.number of dnys on which rain 

Menn depthof rainfall, 3.32inches ; inenn dnilyrninfnll, 0.107 inch ; Beatest 
rainfall, 8.67 inches nt Grief; least rninfnll, 0.80 inch, at  Roodstock ; greatest 
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I ~ o e ~ t i o n s  of centres of 
I nienn lilgli buronieter 
I B r a &  

l'ositions of contloa cif  
nieun l o w  baroiiietur 
area# 

, .$ 
1 3 1  

. IN. 
1885. ......................................... ......................................... ! ........................................... I 

April .................................................... 
Xay .................................... ..................I 
June ..................................................... 
July ..................................... 
AUgiist .................................. 
%)tonibor ............................ 
October ................................. 
Novoniimr ............................................. ' 
D W O I ~ ~ F T  ............................................... I )  

India.  
30.20 1 h'. 60 

30.50 j 5  
30.10 60 
3020  65 

go.10 55 

::::: 11 7O 
I I 

I II lCLea.  
We 30 1 19.5' 

I O  a 9 4  
E. 10 I 29.k 

01 ::E \V. ao 

3 0 . 0 ~  

I 
This table, in showin the relative positions of mean high nnd ow barometer 

areas, verifies the fact &nt nrens of low pressure, as n rule, tulte a north of east 
course along the nest  nnd north murgins of high buronieter areas, and ndvance 
to localites where the barometric pressure is least. It also shows that in Mnrch 
and October. when no storms traversed the ocean, the urea of mean high 
pressure wus located over mid-ocean in  unusually high lati t~~des,  and that dur- 
ing August the pressure was uniformly high over the entire ocean, and no 
area of relatively low mean pressure appeared in high latitudes, thus explain- 
ing why, in March nnd October, the storm-areas moved northward before 
reaching Kuropean waters, and in August why, in the absence of n mean low- 
area in high latitudes and the presence of unnsually high average pressure 
along the middle latitudes, the storm-areas did not move eastward. 

The flow of the Gulf' Streum also seems to contribute to the normal direct.ion 
of storms on the Atlantic, and it is found that here, as over other portions of 
the globe, cyclonic areas are inclined to follow the courses of warm ocean 
currents. 7 hese apparent causes, together with the earth's form and motion, 
Reem to occasion the normal direction of storms over the A tlnntic in the vicin- 
1ty of the trans-Atlantic ship rontes. 

As regards the rate of rogress of storms it may be generally stated that 
this feature, while depen3ng Iargely upon the energy possessed by R storm 
lipon Ienving the coast seems to depend to a grcuter extent upon the liarome- 
tric conditions which exist over the ocean to the eastward. Storm-areas do 
not pass through high bnrometer nrerui, und t!ieir forward movement is showed 
to be barred b areas of high prensurc. During the nnnual movement of the 
h t i c  ice f i e d  over the Banks of Sewfoundland the rutes of pro ress as well 
88 the direction of storms in that vicinity nre greatly diversifief, and while 
the acquire r a t  energy in that region, u large T p o r t i o n  disperse over 
mdocean. ' hese churacteristics may be accouiitc for by the presence in 
that locality during the ice season of marked ranges in atmospheric tcm- 
Peratlire and humidity ripon which a storm's strength is dependent, and a com- 
Parative absence of these conditions over the occnii to the eastward, whevce 
the storm-areas are apparently forced by high barometer nreas udvanc~ng 
from the westward. It would apliear, therefore. that a storm's movement, 
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both as regards speed and direction, depends upon its position relntive to high 
barometer ureas; its strength, and its position with reference to the warm 
ocean currents. 

The extent of territory traversed by an ocean storm seems to depend not 
alone iipon the conditions above mentioned, brit also upon the region wherein 
it is first developed. It is shown that storms that origmate in sections where 
the elements of their strength, yere well defined, exhibit a rapid loss of energy 
after leaving those re ions. 1 his fact niav be illustrated by the cyclones pe- 
culiar to the West In8ies during the summer season, which originate near the 
limits of the belt of equatorial rail) nnd calm and move westward over the 
Carribbean Sea dong  the surfuce of the warm equatorial current and then 
circle slowly northward and eastward to colder latitudes, where they gradually 
lose energy and dissipate. It is noticeable that but an insignificant roportion 
of the storms which advance from southern latitudes cross the It lantic in 
the vicinity, or to the northward of the trans-Atlantic ship routes, and it is 
equally observable that, as a ruie, the storms which do traverse the ocean 
leave the coast north of the fortieth parallel. 

In summing up the above facts it would appear thnt a knowledge of the 
barometric conditions over mid-oceun would be neceasary to foresee the prob- 
able course of a storm lenving the American coast, and that high ressure, 
north of the fortieth parallel, would rcveiit a storm froni reaching 8uropenn 
waters. The chnnges in position oPthe permanent nren of high barometer 
which usually occupies the ocean in the vicinity of the Azores nre erceed- 
iiigly slow. and its chunge of location to move southern latitndes conld not 
be safely calculated upon following its northward movement. It would also 
uppcur that the barometric gradient between the regions of high and low pres- 
~ u r e  constitiites an important fuctor in calculatin the movement of oceaii 
storuis, and that storms move toward the region of permanent low presenre. 
It is also shown that storms of tropical or sub-tro ical origin ure not ealcu- 
lated to Honrish in middle or northern latitudes, an8 filially that, with eondi- 
tions over the ocean favorable to their passn e, the storms of marked strength 
which leave the American continent, north of the fortieth parallel, are the ones 
most likely to affect the weather Conditions of Europe. As only forty-seven 
per cent. of the storms tmced durin the year from the American coast 
crossed the oceun, i t  will be seen &at the disturbances which occur in 
European waters are more pnerally due to storms which develop over the 
ocean, sixty-five per cent. ot which were traced to Europe. 
MEAN TEMPERATURE FROM MAXIMUM AND MININUM THEB- 

MOMETERS. 
Observatioas of the temperatnre, taken at hourly intervals, will no doubt 

furnish a satisfactory basis u )on which to construct a mean temperature for 
for any period. The want o\ satisfactory registering instruments for record- 
ing the temperature for each hour or moment of the day, and the time and 
expense of makin personal hourly observations, makes i t  impracticable to 
obtain meaiis at 31 oink from hourly readings. A daily mean, computed 
from various intermefiiate observations, has been found satisfactory for pur- 
poses of climatology. Of these, a mean of observations made at 7 a. m., 
2 p. m., and 9 p. m., or at  7 a. m., 3 p. m., nnd 11 p. m., have given good 
results. There are many amateur or voluntary observers who find it inconven- 
ient to even take observations at these hours, and im ortnnt temperature re- 
sulh from their Iocnlities are not available. If  SUCK observers cnn take a 
sin@ duily reading of registering maximum and minininm thermometers 
their observation conld be used to good advantaqe for constructing mean tem- 
ternture. A mean of these two dAdy rending8 g r e s  u satisfactory mean tem- 
perature for the day. The following table gives n comparison of monthly 
means obtained a t  a number of stations from observations bken  during the 
year 1886, at 3 a. m., 7 a. in., 11 n. in., 3 p. ni., 7 p. m., nnd 11 p. m., and 
means of the daily ninsimiim and ininimum tenipcrnture. An examination 
of the table will show that the differ:i!ce between the two nienns is scarcely 
appreciable, with a few exceptions. 1he  discre nncy in niinual means for 
three of the five stations given, vix.: Boston, Bukalo, and Washington is oilly 
.Os* for Cincinnati it is . O 4 ;  and Chicago, .O5; the mean of the maximum 
and minimum temDeratures being higher at all stntions. 

Jununry ........................ ! aj% 
Fobrii8ry I. .................... ( 10.5 
n f m h  .......................... i 27.9 
April ............................. 46.7 
Mny ............................. I 

July .............................. 1 71.4 
AUgUtlt .......................... j 67.4 
Soptoinbur ..................... 59.9 
October .......................... 51.4 
November .................... .: 43.7 
Docomber ....................... ! 3'2.8 
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I 
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